effort in pushing during this period. She subsequently delivered vaginally a live female infant. The child was severely compromised, with Apgar scores of 0 and 1 at 1 and 5 minutes respectively post delivery and required intubation, mechanical ventilation and inotropic support. Concurrently the mother's condition was noted to have deteriorated with the development of hypotension (85/45 mmHg) and tachycardia (130 beats/min). An arterial blood gas at this time demonstrated a metabolic acidosis with respiratory compensation and hypoxaemia despite oxygen being delivered by a Hudson mask at 6 l/min (pH 7.43, P a o 2 65 mmHg, PaC02 20 mmHg). A chest radiograph at the time showed cardiomegaly and bilateral lower zone infiltrates while the electrocardiograph revealed a sinus tachycardia with a normal axis.
As either pulmonary or amniotic fluid embolism was considered the likely diagnosis, intravenous heparin was commenced: however, her condition continued to deteriorate with a supraventricular tachycardia (SVT) at a rate of 160 beats/min, persistent hypotension (systolic blood pressure 70-80 mmHg) and progressive hypoxia, metabolic acidosis and oliguria despite the addition of a dopamine infusion at 5 mCg/kg/min along with verapamil and digoxin for the SVT. Forty-eight hours after delivery she was transferred to our regional intensive care unit. This involved a fourhour plane trip following the commencement of mask CPAP (Fj02 = 1.0, CPAP = 10 cm H 2 0), dextrose-insulin infusion for a potassium of 6.5 mmolll and dopamine.
On arrival her condition was stable (pulse 140, blood pressure 80/45 mmHg and respiratory rate of 40 breaths per minute). Although she was cooperative and relatively undistressed, she was intubated and ventilated in an effort to reduce her work of breathing. Fluoroscopy was required for insertion of a pulmonary artery catheter (PAC) with initial haemodynamic data consistent with acute cardiac failure (Table 1) with a low cardiac index (1. 5 I/min/m2) and high pulmonary artery occlusion pressure (38 mmHg).
An urgent echocardiograph demonstrated marked hypokinesis of both ventricles without evidence of any valvular abnormality or pericardial tamponade. A diagnosis of peripartum cardiomyopathy (PPC) was made and methylprednisolone commenced at 1.0 g intravenously daily.
At this time the major problems were persistent shock with renal dysfunction, urea 16.2 mmolll (3-8 mmolll), creatinine 0.16 mmol/l (0.05-0.12 mmol/l; hepatic dysfunction ALT 2904 U/l (6-50 U/I), bilirubin 42 micrommolll (3-7 micrommolll), alkaline phosphatase 126 micrommolll (30-120 micrommol/l) and glucose 2.1 mmolll (3.9-6.2 mmolll); coagulopathy, PTR 6.0 (0.9-1.4), APTT 53.0 (26-40) and FOPs > 40, along with biochemical abnormalities; Na + 131 mmol/1 (134-136 mmolll). K + 6.5 mmol/l (3.4-5.0 mmolll), Ca 2 + 1.68 mmolll (2.20-2.60 mmolll-and P0 4 ~ 3 2.08 mmol/l (0.8-1.4 mmol/l) complicating her acute cardiorespiratory failure. Serial blood cultures were negative and the patient remained afebrile with a white cell count within normal limits. Frusemide and fluid restriction were combined with manipulation of catecholamines while awaiting recovery of myocardial function. Balloon counterpulsation and acute heart transplant were considered but clinical improvement occurred with progressive manipulation of cardiorespiratory support. The dopamine infusion which had been increased was ceased while adrenaline and then dobutamine were introduced. This was accompanied by a progressive increase in cardiac index and left-ventricular stroke-work index (L VSWI) with a falling arterial lactate. However she was noted to have persistently high mixed venous oxygen saturation (Table I) and renal and hepatic function were slow to recover.
She was discharged from hospital three weeks later with an ejection fraction of 25% and hypokinesis of her left ventricle still present on echocardiography. Recovery was complicated by a reactive manic-depressive psychosis, peripheral sensory neuropathy and left vocal cord palsy. Despite intensive inotropic and anticonvulsive therapy the neonate died forty-eight hours post delivery.
DISCUSSION
Peripartum cardiomyopathy is a rare but important cause of acute cardiorespiratory failure during pregnancy; however specific therapies including immunosuppression 5 and heart transplantation are available once the diagnosis is made. Offurther interest in this case is the presence of a high mixed venous oxygen saturation in association with a lactic acidosis and multiple organ dysfunction.
PPC presents from the last month of pregnancy to six months post partum, with a peak incidence at four months. While the incidence is between I in 1300 to I in 4000,6 a much higher incidence has been found in black African populations, e.g. I in 100 in Nigeria. Age greater than 30 years, multigravida and multiple pregnancies, low socioeconomic class and pregnancy-induced hypertension are factors associated with ppc. 7 While a familial association is disputed,9 the death of our patient's mother eight months after delivery may suggest a familial tendency. The aetiology is unknown but proposed mechanisms include a viral myocarditis, nutritional deficiency, hormonal imbalance or an abnormal immunological response to maternal or fetal protein.
While PPC usually presents with the gradual onset of dyspnoea, peripheral oedema, cough and chest pain, these symptoms and signs of heart failure may be misinterpreted or missed. In the current case it was not until the combination of hypotension and cyanosis that a major problem was recognised. With further delay in presentation, post partum renal failure or neurological sequelae secondary to emboli from mural thrombi may occur. While pregnancy is associated with diminished cardiovascular reserve due to the elevated baseline cardiac output, these factors are markedly pronounced in labour. During contractions systemic blood pressure may rise dramatically imposing a sudden increase in left ventricular afterload on top of a sustained increase in cardiac output. These effects are further magnified during second stage and are accompanied by large shifts in blood volume. Thus the features of pregnancy and labour that are well recognised to embarrass patients with valvular heart disease may precipitate an acute worsening of heart failure in ppc. The electrocardiograph in PPC is usually abnormal with prolongation of the P-R interval, nonspecific S-T segment changes, conduction defects and tachyarrythmias commonly reported. 9 The chest radiograph will usually show a globular heart with signs of pulmonary venous congestion (Figure 1) , while echocardiography demonstrates impaired function of both ventricles with normal valve function. Transvenous endomyocardial biopsy may be a useful adjunct in making a diagnosis showing disintegration of myocardial fibres with interstitial oedema, lymphocyte proliferation, sarcoplasmic degeneration and invasion by fibroblasts. 1o While differentiation of FIGURE l.-AP chest X-ray following intubaton and insertion of pulmonary artery catheter. acute heart failure from an aspiration pneumonitis, amniotic fluid embolism and septic shock could be made on clinical grounds from history and examination, echocardiography excluded valvular pathology or any focal myocardial defect that may be seen with myocardial infarction or coronary artery dissection. Current management of PPC is primarily immunosuppression with high dose corticosteroids and azothiaprin while transplantation remains an option for intractable cases. While awaiting a drug response and the waning of the cardiovascular effects of labour, haemodynamic support with inotropic drugs and afterload reduction may be required. Intra-aortic balloon counterpulsation or extracorporeal devices may be helpful during this critical period but were not required in this present case.
Our case presented a number of problems presumed secondary to shock and hypoxaemia from acute pulmonary oedema. These included acute renal failure, a prolonged lactic acidosis, marked hyperkalaemia, DIC and abnormal liver function. A pulmonary artery catheter was inserted to help with inotrope and vasodilator therapy. As expected the pulmonary artery occlusion pressure was very high in association with a very low cardiac index. The saturation of the mixed venous blood sample was higher than expected and remained so while the Cl was increased by 220%. Under normal circumstances peripheral oxygen extraction can increase from 25% up to 80% in states oflow oxygen delivery. A peripheral microvascular defect in patients with sepsis and ARDS may result in an oxygen debt due to an inability to appropriately increase peripheral oxygen extraction. 11 This case had some similar pathophysiologic features, with a high mixed venous oxygen saturation in the presence of a persistent lactic acidosis. Closer examination of the derived variables of oxygen transport could equally indicate that they are consistent with cardiogenic shock alone, with subsequent recovery of cardiac output (CO) and function (LVSWI) ( Table 1 ). However, the higher than normal oxygen delivery (V0 2 ), in the presence of the raised lactate (Table 1) , would still suggest that a microvascular defect was present in this case. It is also possible that the initial hyperkalaemia, hyperphosphataemia, renal and hepatic dysfunction may have reflected the presence of a prolonged tissue oxygen debt.
The acute illness was followed by a number of other clinical problems. Manic-depressive psychosis persisted for several weeks following discharge; the aetiology was initially attributed to the steroid treatment, but later psychiatric assessment showed the cause to be more likely due to a reaction to the neonatal death along with the period spent in the intensive care unit. A persistent hoarseness investigated on discharge by an ENT surgeon revealed a left vocal cord palsy. Although probably the least significant sequelae for the medical staff, this proved the most distressing to the patient.
In summary, this case presented a difficult diagnostic and therapeutic problem of a parturient experiencing cardiac failure during labour. It is suggested that the multi organ failure associated with the PPC may be attributable to microvascular changes.
